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1.
Schr\"odinger
(NLS) $i\partial_{t}u+\Delta u+|u|^{p-1}u=0,$ $(t, x)\in \mathbb{R}\cross \mathbb{R}^{N}$
$u=u(t, x)$
$2^{*}:=\{\begin{array}{ll}2 N/(N-2) (N\geq 3)\infty (N=1,2)\end{array}$
Sobolev $H^{1}(\mathbb{R}^{N})\hookrightarrow L^{q}(\mathbb{R}^{N})$ $1<p<2^{*}-1$
$1\leq q<\infty$ Lebesgue $L^{q}(\mathbb{R}^{N})$
$\Vert u\Vert_{Lq}=(\int_{\mathbb{R}^{N}}|u(x)|^{q}dx)^{1/q}$
$L^{2}:=L^{2}(\mathbb{R}^{N}, \mathbb{C}),$ $H^{1}:=H^{1}(\mathbb{R}^{N}, \mathbb{C})$
$(u, v)_{L^{2}}:= \Re\int_{\mathbb{R}^{N}}u(x)\overline{v(x)}dx, (u, v)_{H^{1}}=(u, v)_{L^{2}}+(\nabla u, \nabla v)_{L^{2}}$
Hilbert
(NLS) $u(t, x)=e^{i\omega t}\varphi(x)$
$\omega>0$ $\varphi\in H^{1}(\mathbb{R}^{N})\backslash \{0\}$ $\varphi(x)$
( $SP$ ) $-\Delta\varphi+\omega\varphi-|\varphi|^{p-1}\varphi=0,$ $x\in \mathbb{R}^{N}$
(NLS) $u\in H^{1}$
$E(u):= \frac{1}{2}\Vert\nabla u\Vert_{L^{2}}^{2}-\frac{1}{p+1}\Vert u\Vert_{L^{p+1}}^{p+1}, Q(u);=\frac{1}{2}\Vert u\Vert_{L^{2}}^{2}$
$E$ $Q$ $H^{1}$ (NLS)
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1 $1<p<2^{*}-1$ $u_{0}\in H^{1}$ $T^{*}=T^{*}(u_{0})\in$
$(0, \infty] u(O)=u_{0}$ (NLS) $u\in C([O, T^{*}), H^{1})$
$E(u(t))=E(u_{0}) , Q(u(t))=Q(u_{0}) , \forall t\in[0, T^{*})$
$\tau*<\infty$
$\lim_{tarrow T^{*}}\Vert\nabla u(t)\Vert_{L^{2}}=\infty$ .




( $SP$ ) $-\triangle\varphi+\omega\varphi-|\varphi|^{p-1}\varphi=0,$ $x\in \mathbb{R}^{N}$
( $SP$ ) $S_{\omega}$ : $H^{1}arrow \mathbb{R}$
$S_{\omega}(u):= \frac{1}{2}\Vert\nabla u\Vert_{L^{2}}^{2}+\frac{\omega}{2}\Vertu\Vert_{L^{2}}^{2}-\frac{1}{p+1}\Vert u\Vert_{Lp+1}^{p+1}$
$S_{\omega}$ : $H^{1}arrow \mathbb{R}$ $C^{2}$ $\varphi\in$ Hl
($SP$ ) $\Leftrightarrow S_{\omega}’(\varphi)=0$
$y\in \mathbb{R}^{N}$ $\tau_{y}u(x)=u(x+y)$ $\theta\in \mathbb{R},$
$y\in \mathbb{R}^{N},$ $u\in H^{1}$ $S_{\omega}(e^{i\theta}\tau_{y}u)=S_{\omega}(u)$
( $SP$ ) $A_{\alpha}:=\{u\in H^{1}:S_{\omega}’(u)=0, u\neq 0\}$
$\mathcal{G}_{\omega}:=\{u\in A_{\omega}:S_{\omega}(u)\leq S_{\omega}(v) \forallv\in \mathcal{A}_{;\alpha}\}$
$\mathcal{G}_{\omega}$ $(SP)$ $A_{\alpha}\backslash \mathcal{G}_{\omega}$ $(SP)$
( $SP$ )
( $SP$ )
Strauss [21], Berestycki and Lions [2], Brezis and Lieb [4]
Brezis and Lieb [4] ($SP$ )
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$K_{\omega}(u):=\Vert\nabla u\Vert_{L^{2}}^{2}+\omega\Vert u\Vert_{L^{2}}^{2}-\Vert u\Vert_{L^{p+1}}^{p+1},$
$\mathcal{K}_{\omega}:=\{u\in H^{1}:K_{\omega}(u)=0, u\neq 0\},$
$d( \omega) :=\inf\{S_{\omega}(u) : u\in \mathcal{K}_{\omega}\},$
$\mathcal{M}_{\omega}:=\{u\in \mathcal{K}_{\omega}:S_{\omega}(u)=d(\omega)\}.$
$\lambda>0,$ $u\in H^{1}$
$S_{\omega}( \lambda u)=\frac{\lambda^{2}}{2}(\Vert\nabla u1_{L^{2}}^{2}+\omega\Vert u\Vert_{L^{2}}^{2})-\frac{\lambda^{p+1}}{p+1}\Vert u\Vert_{L^{p+1}}^{P+1}$
$K_{\omega}(u)=\partial_{\lambda}S_{\omega}(\lambda u)|_{\lambda=1}=\langle S_{\omega}’(u),$ $u\rangle,$ $\mathcal{G}_{\omega}\subset \mathcal{A}_{u}\subset \mathcal{K}_{\omega}$
2




$v\in H^{1}(\mathbb{R}^{N})\backslash \{0\}$ , $\{n_{j}\}$ $\tau_{y_{n_{j}}}u_{n_{j}}arrow v$ weakly in $H^{1}(\mathbb{R}^{N})$
Brezis-Lieb ([3]) $1<q<\infty$ $\{u_{n}\}$ $L^{q}(\mathbb{R}^{N})$
$u_{n}arrow u$ a.e. in $\mathbb{R}^{N}$ $u\in L^{q}(\mathbb{R}^{N})$
$\lim_{narrow\infty}\{\Vert u_{n}\Vert_{L^{q}}^{q}-\Vert u_{n}-u\Vert_{L^{q}}^{q}\}=\Vert u\Vert_{L}^{q_{q}}.$
$2\leq q<2^{*}$ $\{u_{n}\}$ $H^{1}$
Brezis-Lieb
$X$ Hilbert $u_{n}arrow u$ weakly in $X$




$u\in \mathcal{M}_{\omega}$ $\langle K_{\omega}’(u),$ $u\rangle=\partial_{\lambda}K_{\omega}(\lambda u)|_{\lambda=1}\neq 0$
Lagrange $\exists\mu\in \mathbb{R}$ s.t. $S_{\omega}’(u)=\mu K_{\omega}’(u)$ .
$0=K_{\omega}(u)=\langle S_{\omega}’(u), u\rangle=\mu\langle K_{\omega}’(u), u\rangle, \langle K_{\omega}’(u), u\rangle\neq 0$
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$\mu=0$ $S_{\omega}’(u)=0$ . $u\in \mathcal{A}_{\omega}.$
$\subset \mathcal{K}_{\omega}$ $\forall v\in \mathcal{A}_{\omega}$ $S_{\omega}(u)=d(\omega)\leq S_{\omega}(v)$ .




$w\in \mathcal{M}_{\omega}$ 1 $w\in$ $u\in \mathcal{G}_{\omega}$
$S_{\omega}(u)\leq S_{\omega}(w)=d(\omega)$ .
$u\in \mathcal{G}_{\omega}\subset \mathcal{K}_{\omega}$ $d(\omega)$ $d(\omega)\leq S_{\omega}(u)$ .
$S_{\omega}(u)=d(\omega)$ $u\in \mathcal{M}_{\omega}$ . $\mathcal{G}_{\omega}\subset \mathcal{M}_{\omega}$
2 $\mathcal{M}_{\omega}$
3 $\{u_{n}\}\subset H^{1},$ $K_{\omega}(u_{n})arrow 0,$ $S_{\omega}(u_{n})arrow d(\omega)$ $\{y_{n}\}\subset \mathbb{R}^{N},$
$\{n_{j}\},$ $v\in \mathcal{M}_{\omega}$
$\tau_{y_{n}j}u_{n_{J}},$
$arrow v$ in $H^{1}(\mathbb{R}^{N})$ .
3
$\tilde{S}_{\omega}(u):=\frac{p-1}{2(p+1)}(\Vert\nabla u\Vert_{L^{2}}^{2}+\omega\Vert u\Vert_{L^{2}}^{2}) , V(u):=\frac{p-1}{2(p+1)}\Vert u\Vert_{Lp+1}^{p+1}$
$S_{\omega}(u)= \tilde{S}_{\omega}(u)+\frac{1}{p+1}K_{\omega}(u)=V(u)+\frac{1}{2}K_{\omega}(u)$ ,
$d( \omega)=\inf\{\tilde{S}_{\omega}(u) : u\in \mathcal{K}_{\omega}\}=\inf\{V(u):u\in \mathcal{K}_{\omega}\}$
$d(\omega)\geq 0$
4 $d(\omega)>0.$
$u\in \mathcal{K}_{\omega}$ $K_{\omega}(u)=0$ Sobolev
$C_{1},$ $C_{2},$ $C_{3}$
$C_{1}\tilde{S}_{\omega}(u)=\Vert\nabla u\Vert_{L^{2}}^{2}+\omega\Vert u\Vert_{L^{2}}^{2}=\Vert u\Vert_{Lp+1}^{p+1}\leq C_{2}\Vert u\Vert_{H^{1}}^{p+1}\leq C_{3}\tilde{S}_{\omega}(u)^{(p+1)/2}.$
$u\neq 0$ $\tilde{S}_{\omega}(u)^{(p-1)/2}\geq C_{1}/C_{3}$ . $d(\omega)\geq(C_{1}/C_{3})^{2/(p-1)}>0$
5 $K_{\omega}(u)<0$ $\tilde{S}_{\omega}(u)>d(\omega),$ $V(u)>d(\omega)$ .
$\lambda\mapsto K_{\omega}(\lambda u)$ $\exists\lambda_{0}\in(0,1)$ s.t. $K_{\omega}(\lambda_{0}u)=0$ . $u\neq 0$
$\lambda_{0}u\in \mathcal{K}_{\omega}$ . $d(\omega)\leq\tilde{S}_{\omega}(\lambda_{0}u)<\tilde{S}_{\omega}(u),$ $d(\omega)\leq V(\lambda_{0}u)<V(u)$
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33 $S_{\omega}(u_{n})arrow d(\omega),$ $K_{\omega}(u_{n})arrow 0$ $\tilde{S}_{\omega}(u_{n})arrow d(\omega)$
$\{u_{n}\}$ $H^{1}$ $V(u_{n})arrow d(\omega)$ 4 $d(\omega)>0$
Lieb $\{y_{n}\}\subset \mathbb{R}^{N}$ , (




$K_{\omega}(v_{n})-K_{\omega}(v_{n}-v)arrow K_{\omega}(v)$ . (2)
$K_{\omega}(v)>0$ $K_{\omega}(v_{n})=K_{\omega}(u_{n})arrow 0$ (2)
$K_{\omega}(v_{n}-v)arrow-K(v)<0$ . $n$ $K_{\omega}(v_{n}-v)<0$
5 $\tilde{S}_{\omega}(v_{n}-v)>d$ . $\tilde{S}_{\omega}(v_{n})=\tilde{S}_{\omega}(u_{n})arrow d(\omega)$
(1) $\tilde{S}_{\omega}(v)\leq 0$ $v\neq 0$
$K_{\omega}(v)\leq 0$
$K_{\omega}(v)<0$ 5 $\tilde{S}_{\omega}(v)>d$
$v_{n}arrow v$ weakly in $H^{1}$ $\tilde{S}_{\omega}(v)\leq 1_{i\ovalbox{\tt\small REJECT}}m\inf\tilde{S}_{\omega}(v_{n})=d(\omega)$
$K_{\omega}(v)=0$ $v\in \mathcal{K}_{\omega}$ . $d(\omega)$ $v_{n}arrow v$ weakly
in $H^{1}$
$d( \omega)\leq S_{\omega}(v)=\tilde{S}_{\omega}(v)\leq\lim_{narrow}\inf_{\infty}\tilde{S}_{\omega}(v_{n})=d(\omega)$ .
$S_{\omega}(v)=d(\omega)$ $v\in \mathcal{M}_{\omega}$ . $\Vert v_{n}\Vert_{H^{1}}arrow\Vert v\Vert_{H^{1}}$
$v_{n}arrow v$ in $H^{1}$
Lieb Brezis-Lieb
Lieb
$C_{1}= \sup_{n\in \mathbb{N}}\Vert u_{n}\Vert_{H^{1}(\mathbb{R}^{N})}^{2}, C_{2}=\inf_{n\in N}\Vert u_{n}\Vert_{L(\mathbb{R}^{N})}^{q}q, C_{3}=\frac{C_{1}+1}{C_{2}}$
$y=(y^{1}, \ldots, y^{N})\in \mathbb{Z}^{N}$
$Q_{y}=\{x=(x^{1}, \ldots, x^{N})\in \mathbb{R}^{N}:y^{j}<x^{j}<y^{j}+1(j=1, \ldots, N)\}$
$\forall n\in \mathbb{N},$ $\exists y_{n}\in \mathbb{Z}^{N}$ s.t.
$\Vert u_{n}\Vert_{H^{1}(Q_{yn})}^{2}\leq C_{3}\Vert u_{n}\Vert_{L^{q}(Q_{y_{n}})}^{q}$ (3)
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$\exists n_{0}\in \mathbb{N}$ s.t.
$\Vert u_{n_{0}}\Vert_{H^{1}(Q_{y})}^{2}>C_{3}\Vert u_{n0}\Vert_{L(Q_{y})}^{q_{q}}, \forall y\in \mathbb{Z}^{N}$
$C_{1} \geq\Vert u_{n0}\Vert_{H^{1}(\mathbb{R}^{N})}^{2}=\sum_{y\in \mathbb{Z}^{N}}\Vert u_{n_{0}}\Vert_{H^{1}(Q_{y})}^{2}$




$\Vert v_{n}\Vert_{H^{1}(Q_{0})}^{2}\leq C_{3}\Vert v_{n}\Vert_{L(Q_{0})}^{q_{q}}, \forall n\in \mathbb{N}.$
Sobolev $N$ $q$ $C_{4}>0$
$C_{4}\Vert v_{n}\Vert_{L(Q_{0})}^{2_{q}}\leq\Vert v_{n}\Vert_{H^{1}(Q_{0})}^{2}(\forall n\in \mathbb{N})$
$0<C_{4}/C_{3}\leq\Vert v_{n}\Vert_{Lq(Q_{0})}^{q-2}, \forall n\in \mathbb{N}$ (4)
$\{v_{n}\}$ $H^{1}(\mathbb{R}^{N})$ $\{n_{j}\}$ $v\in$
$H^{1}(\mathbb{R}^{N})$
$v_{n_{j}}arrow v$ weakly in $H^{1}(\mathbb{R}^{N})$ . $H^{1}(Q_{0})\hookrightarrow$
$L^{q}(Q_{0})$ (4) $\Vert v\Vert_{L(Q_{0})}q\geq(C_{4}/C_{3})^{1/(q-2)}>0$
$v\neq 0$
Brezis-Lieb $M= \sup_{n\in \mathbb{N}}\Vert u_{n}\Vert_{L^{q}}$ Fatou




$\alpha\in \mathbb{R}$ $[ \alpha]_{+}=\max\{\alpha, 0\}$
$narrow\infty$ $W_{\epsilon,n}arrow 0a.e.$ $in\mathbb{R}^{N}.$













(NLS) $i\partial_{t}u+\triangle u+|u|^{p-1}u=0,$ $(t, x)\in \mathbb{R}\cross \mathbb{R}^{N}$
$u(t, x)=e^{i\omega t}\phi_{\omega}(x)$ $1<p<2^{*}-1,$
$\omega>0$ $\phi_{\omega}(x)$
( $SP$ ) $-\Delta\varphi+\omega\varphi-|\varphi|^{p-1}\varphi=0,$ $x\in \mathbb{R}^{N}$
1 $1<p<1+4/N,$ $\omega>0,$ $\phi_{\omega}\in \mathcal{G}_{\omega}$ (NLS)
$e^{i\omega t}\phi_{\omega}(x)$ : $\forall\epsilon>0,$ $\exists\delta>0$ s.t. $\Vert u_{0}-\phi_{\omega}\Vert_{H^{1}}<\delta$
$u(O)=u_{0}$ (NLS) $u(t)$ $\forall t\in[0, \infty)$
$\inf_{w\in_{\omega}}\Vert u(t)-w\Vert_{H^{1}}<\epsilon.$
$\phi_{\omega}\in \mathcal{G}_{\omega}$
$\{e^{i\theta}\tau_{y}\phi_{\omega}:\theta\in \mathbb{R}, y\in \mathbb{R}^{N}\}\subset \mathcal{G}_{\omega}$
$\exists\theta\in \mathbb{R}$ s.t. $e^{i\theta}\phi_{\omega}(x)>0,$ $\forall x\in \mathbb{R}^{N}$ ( $[5]$ p.266 ) Gidas-Ni-
Nirenberg [9] $y\in \mathbb{R}^{N}$ $e^{i\theta}\tau_{y}\phi_{\omega}(x)$
($SP$ ) (Kwong [15])
$\mathcal{G}_{\omega}=\{e^{i\theta}\tau_{y}\phi_{\omega}:\theta\in \mathbb{R}, y\in \mathbb{R}^{N}\}$
1
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1’ $1<p<1+4/N,$ $\omega>0,$ $\phi_{\omega}\in \mathcal{G}_{\omega}$ (NLS)
$e^{i\omega t}\phi_{\omega}(x)$ : $\forall\epsilon>0,$ $\exists\delta>0$ st. $\Vert u_{0}-\phi_{\omega}\Vert_{H^{1}}<\delta$
$u(O)=u_{0}$ (NLS) $u(t)$ $\forall t\in[0, \infty)$
$\inf_{\theta\in \mathbb{R},y\in \mathbb{R}^{N}}\Vert u(t)-e^{i\theta}\tau_{y}\phi_{\omega}\Vert_{H^{1}}<\epsilon$
1 Cazenave and Lions [6] Klein-Gordon
(NLKG) $\partial_{t}^{2}u-\triangle u+u=|u|^{p-1}u,$ $(t, x)\in \mathbb{R}\cross \mathbb{R}^{N}$
Shatah [19] Cazenave and Lions [6]
Shatah [19]
Weinstein [23], Grillakis, Shatah and Strauss [13]
2 $1+4/N\leq p<2^{*}-1,$ $\omega>0,$ $\phi_{\omega}\in \mathcal{G}_{\omega}$ $\forall\epsilon>0,$ $\exists u_{0}\in H^{1}$
s.t. $\Vert u_{0}-\phi_{\omega}\Vert_{H^{1}}<\epsilon$ $T^{*}(u_{0})<\infty$ . (NLS) $e^{i\omega t}\phi_{\omega}(x)$
1
2 Berestycki and Cazenave [1] ( [5, 22]
). (NLKG) Shatah and Strauss [20]
[13,11,7,18]
Shatah [19] 1 $\omega>0$
$\mathcal{R}_{\omega}^{+}:=\{u\in H^{1}:S_{\omega}(u)<d(\omega), V(u)>d(\omega)\},$
$\mathcal{R}_{\omega}^{-}:=\{u\in H^{1}:S_{\omega}(u)<d(\omega), V(u)<d(\omega)\}$
3 $\mathcal{R}_{\omega}^{+}$ (NLS) $u_{0}\in \mathcal{R}_{\omega}^{+}$ $u(t)$
$u(O)=u_{0}$ (NLS) $\forall t\in[0, T^{*})$ $u(t)\in \mathcal{R}_{\omega}^{+}$
$\mathcal{R}_{\omega}^{-}$ (NLS)
$\mathcal{R}_{\omega}^{-}$ $\mathcal{R}_{\omega}^{+}$
$u_{0}\in \mathcal{R}_{\omega}^{+}$ $u(t)$ $u(O)=u_{0}$ (NLS)
$S_{\omega}(u(t))=S_{\omega}(u_{0})<d(\omega) , \forall t\in[0, T^{*})$ . (5)
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$V(u(t))>d(\omega),$ $\forall t\in[O, T^{*})$
$\exists t_{0}\in(0, T^{*})$ st. $V(u(t_{0}))=d(\omega)$ . \S 2 5 $K_{\omega}(u(t_{0}))\geq 0$
$S_{\omega}(u(t_{0}))=V(u(t_{0}))+ \frac{1}{2}K_{\omega}(u(t_{0}))\geq d(\omega)$
(5) $V(u(t))>d(\omega),$ $\forall t\in[0, T^{*})$
$\mathcal{R}_{\omega}^{+}$
4 $1<p<1+4/N$ $\forall\omega>0$ $d”(\omega)>0.$
( $SP$ ) $\varphi_{\omega}(x)=\omega^{1/(p-1)}\varphi(\sqrt{\omega}x)$ $\varphi_{\omega}\in \mathcal{A}_{u}$
$\Leftrightarrow\varphi\in \mathcal{A}_{1}$ . $d(\omega)=\omega^{1+2/(p-1)-N/2}d(1)$
5 $1<p<1+4/N$ $\omega_{0}>0$ $\epsilon_{0}>0$
: $\forall\epsilon\in(0, \epsilon_{0}),$ $\exists\delta>0$ s.t. $\Vert u_{0}-\phi_{\omega 0}\Vert_{H^{1}}<\delta,$ $u(t)$ $u(O)=u_{0}$ (NLS)
$d(\omega_{0}-\epsilon)<V(u(t))<d(\omega_{0}+\epsilon) , \forall t\in[0, T^{*})$ .
4 $d”(\omega_{0})>0$ $\exists\epsilon_{0}>0$ s.t.
$d”( \omega)\geq\frac{1}{2}d"(\omega_{0}) , \forall\omega\in(\omega_{0}-\epsilon_{0}, \omega_{0}+\epsilon_{0})$ .
$\epsilon\in(0, \epsilon_{0})$ $d(\omega)=S_{\omega}(\phi_{\omega})=E(\phi_{\omega})+\omega Q(\phi_{\omega})$ $S_{\omega}’(\phi_{\omega})=0$
$d’(\omega)=Q(\phi_{\omega})>0$ $d(\omega_{0}-\epsilon)<d(\omega_{0})<d(\omega_{0}+\epsilon)$ . $d(\omega_{0})=$
$V(\phi_{\omega_{0}})$ $\delta>0$ $\Vert u_{0}-\phi_{\omega_{0}}\Vert_{H^{1}}<\delta$
$d(\omega_{0}-\epsilon)<V(u_{0})<d(\omega_{0}+\epsilon)$ .
$S_{\omega 0\pm\epsilon}(u_{0})<d(\omega_{0}\pm\epsilon)$ ( ) $u_{0}\in \mathcal{R}_{\omega 0-\epsilon}^{+}\cap \mathcal{R}_{\omega_{0}+\epsilon}^{-}$
3 $d(\omega_{0}-\epsilon)<V(u(t))<d(\omega_{0}+\epsilon),$ $\forall t\in[0, T^{*})$
$\delta>0$
$\Vert u_{0}-\phi_{\omega 0}\Vert_{H^{1}}<\delta$ $S_{\omega 0\pm\epsilon}(u_{0})<d(\omega_{0}\pm\epsilon)$
$S_{\omega_{0}\pm\epsilon}(\phi_{\omega 0})=S_{\omega_{0}}(\phi_{\omega_{0}})\pm\epsilon Q(\phi_{\omega 0})=d(\omega_{0})\pm\epsilon d’(\omega_{0})$ .
Taylor $\omega_{1}$ $\in$ ( $\omega$0– $\epsilon$ , $\omega$0 $+\epsilon$ )
$d( \omega_{0}\pm\epsilon)=d(\omega_{0})\pm\epsilon d’(\omega_{0})+\frac{\epsilon^{2}}{2}d"(\omega_{1})\geq S_{\omega_{0}\pm\epsilon}(\phi_{\omega 0})+\frac{\epsilon^{2}}{4}d"(\omega_{0})$ .
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$\Vert u_{0}-\phi_{\omega_{0}}\Vert_{H^{1}}<\delta$ $S_{\omega 0\pm\epsilon}(u_{0})=S_{\omega 0\pm\epsilon}(\phi_{\omega 0})+O(\delta)$ $\delta>0$
$S_{\omega 0\pm\epsilon}(u_{0})<d(\omega_{0}\pm\epsilon)$
1 $e^{i\omega t}\phi_{\omega}(x)$ 1
$\epsilon_{0}>0$ , (NLS) $\{u_{n}(t)\}$ , $\{t_{n}\}(0<t_{n}<T^{*}(u_{n}(0)))$
$\Vert u_{n}(0)-\phi_{\omega}\Vert_{H^{1}}arrow 0$ , (6)




$V(v_{n})arrow d(\omega)$ \S 2 3 $\{y_{n}\}\subset \mathbb{R}^{N},$ $\varphi\in \mathcal{G}_{\omega}$
$\mathcal{T}_{y_{n}}V_{n}arrow\varphi$ in $H^{1}$ . $\tau_{-y_{n}}\varphi\in \mathcal{G}_{\omega}$
$\inf_{w\in \mathcal{G}_{\omega}}\Vert u_{n}(t_{n})-w\Vert_{H^{1}}\leq\Vert v_{n}-\tau_{-y_{n}}\varphi\Vert_{H^{1}}=\Vert\tau_{y_{n}}v_{n}-\varphi\Vert_{H^{1}}arrow 0$
(7) $e^{i\omega t}\phi_{\omega}(x)$
4.
Schr\"odinger (NLS) $e^{i\omega t}\phi_{\omega}(x)$
(NLS)
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